possible, it should be also examined quantitatively. When the amount of sugar passed in twenty-four hours began to get very small,.then before 'each injection of insulin the patient should be asked to pass urine, and that specimnen should be tested for sugar. If the patient had been passing sugar in the twenty-four hours, but did not pass sugar immediately before the attempt to inject, it was advisable not to give such a large injection as previously. If these precautions were observed he did not think there would be danger from the use of insulin in general practice.
still passed, it might be necessaryv to modify the diet, by cutting down the carbohydrate.
It might be impossible to prevent some slight symptoms coming on; he had seen some peculiar cases in that respect. One patient was in coma;, but Xd very well. with' insulin. After a period she began to have curious attacks in the night time. She was having 15 units insulin before breakfast and 15 before dinner, anid the specimen of the twenty-four hours' urine had 1 to 2 per cent. 'of sugar; therefore he did not think the night symptoms were due to the insulin. However, it was found that urine passed immediately after the symptoms showed no sugar, and the symptons were relieved by giving glucose. They were obviously insulin symptoms.
In treating a patient, what ought to be our ideal ? 'Was one to aim at getting the urine sugar-free and the blood-sugar normal in every case ?' Yes, if one could. As in Allen's treatment, one went on until the urine became sugar-free, and until the blood-sugar got as near normal as possible. But cases would ,be met with in which this could not be done with reasonbble doses, and these patients, though still passing sugar, felt much better and' did quite well.
If, in general practice, insulin were used as he had 'iadicated, he thought' there was no reason to fear bad results. 'It was most important however, to emphasize the necessity for care, and a knowledge'of insulin treatment was absolutely essential for every medical man who wished to use this rem'edy. If the practitioner was not prepared to take the trouble to acquire this knowledge,' then he should leave insulin alone. On the other hand, insu-lin might be safely used if he carefully followed the above directions'.:
Dr. GEORGE GRAHAM said that there was no doubt now that insulin was of very great value in the treatment of diabetes, but it must be recognized that it was only an addition to the treatment and could never replace the treatment by They took a man who had had diabetes for three years. It was true that the initial attack was a mild one but during the last three years he had steadily become worse and worse in spite of much careful treatment. They failed to prevent him from passing sugar in spite of two hunger days, two egg and vegetable days, and two more hunger days. His blood-sugar under this treatment never fell below 0'20 per cent. The diet was then increased up to 1,260 calories: Protein 53'2 grm., fat 109'5 grm., and 16 grm. of sugar in the form of vegetables. On this diet he excreted between 25 and 33 gri. of sugar a day, and the blood-sugar was between 0'23 and 0-24 per cent. The dose of insulin was small at first, and was increased up to 9 units, with the result that he ceased to excrete sugar. The blood-sugar was estimated at two-hourly intervals throughout the thirteenth day and the highest point was 0'20 and the lowest point 0.085 per cent. The important observation was made that the blood-sugar was lower at the end of the twenty-four hours than at the beginning. They therefore decided to wait and see whether the morning blood-sugar would continue to decrease. After fifty-one days the fasting value of the blood-sugar was 0-12 per cent., and never rose above that point during twelve hours of the day, although only 3 units of insulin were given. This man continued to improve and was eventually able to eat 25 grm. of sugar without passing sugar, although the form of the blood-sugar curve was abnormal. Now When the blood-sugar came down to normal quickly the dose might have to be decreased rapidly in order to prevent severe symptoms. The mild cases usually improved rapidly with quite small doses of insulin and the blood-sugar fell to normal. In this case the diet might be increased more rapidly. One question of great interest was whether there was any real recovery of the islands of Langerhans. In the first patient treated there was no question that he had recovered a great deal. Another patient, who required 55 units of insulin to lower the blood-sugar to normal, now had symptoms of overdosage although the dose was only 15 units. Another who required 60 units and even then still had a blood-sugar of 0O14 per cent., and practically no symptoms of over-dosage, now had quite severe symptoms with 25 units, the diet being constant in each case. Another man who came into hospital in a state of coma, under Dr. Langdon Brown, required 100 units of insulin per day for some days, and now assimilated a diet of 1,800 calories and required 35 units of insulin. He thought that these results indicated that a considerable degree of recovery had taken place, even in very severe cases, though whether it would continue was uncertain at present.
In patients with coma the value of insulin was shown in a few hours; in patients with severe diabetes in a few weeks; but in the case of patients who had only had diabetes for a few weeks or months the value of insulin would not be known for several years. He had begun treating six such patients. The carbohydrate in the diet had been kept very low and a small dose of insulin has been given each day varying from 1 unit for a baby of 2 years to 3 units for a boy of 11 years and 10 units for an adult man.
Whether the disease would progress in these patients as it had done in similar patients treated with only dietetic restrictions could only be known in five to ten years, but the experiment was worth trying.
Professor MacLean stated that patients with renal glycosuria did not always pass sugar and that their condition could therefore be easily detected by giving them 2 oz. of sugar and by waiting to see whether sugar was present some three hours after the dose of sugar had been given. This was quite contrary to his (Dr. Graham's) experience as the great majority of such patients passed sugar all the time. Professor MacLean's test could not detect all cases of renal glycosuria and would often lead to the diagnosis of a mild form of diabetes mellitus.
Professor J. J. R. MACLEOD (Toronto) said he felt himself to be in a somewhat false position to try and take part in a debate on the clinical application of insulin; he would not touch that aspect, except to answer some of the remarks of previous speakers.
A point of consideiable importance in connexion with the action of insulin in the treatment of diabetes was the glucose equivalent of each unit. By this was meant the number of grammes of glucose which were metabolized by each unit. Several clinical observers had tried to measure this in the case of diabetic p&tients by comparing the glucose balance (i.e. the difference between the intake of glucose from all sources in the food and the output in the urine), of different periods in which the dosage of insulin varied. When the dose of insulin was increased, the diet remaining constant, more sugar was utilized by the patient and if the amount of this improvement in grammes were divided by the number of extra units given, the glucose equivalent was obtained.
The results had been found to vary considerably, no doubt because of the varying extent to which the remaining islet tissue in the patient's pancreas could produce insulin. This suggested that it would be advisable to use de-pancreatized dogs for the determination of the equivalents, and Dr. F. N. Allen had completed a series of observations which had yielded results that were not only much more constant than those obtained in the clinic, but were also important because they showed that the equivalent varied considerably according to the amount of glucose that was being metabolized at the time. The animals after pancreatectomy had been kept alive on a diet of 500-600 grm. lean meat and 100-150 grm. cane sugar with injections of
